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180 total thyroidectomy case studies performed by the same operator in the years 2006e2010, all done
with sutureless technique (Ligasure precise®).
The monitoring of patients involved a dose of serum calcium on the 1st, 2nd, 3rd and seventh post-
operative, before the ambulatory monitoring of the patient. Treatment of post-operative thyroidec-
tomy also includes the administration from the ﬁrst day of post-surgery, of 2 g/day of calcium (calcium
lactate gluconate 2940 mg, calcium carbonate 300 mg). Hypocalcemia was observed in 27 cases (15%) of
which 23/180 (12.8%) were transitional and 4/180 (2.2%) were permanent. The average postoperative
hospitalization was 2.5 days with a minimum of 30 h. The peak of hypocalcemia was of 11 patients on the
ﬁrst postoperative day (40.7%) in 6 patients on the second postoperative day (22.2%), in 8 patients on the
third postoperative day (29.6%), in 1 patient on the fourth postoperative day (3.7%) and in another one on
the ﬁfth postoperative day (3.7%). The second postoperative day is crucial for the determination of early
discharge (24e30 h). When the surgeon identiﬁes and manages to preserve at least 3 parathyroid glands
during surgery, the risk of hypocalcemia together with evaluations of serum calcium on the ﬁrst and
second post-operative day, eliminates the hypocalcemic risk.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
In recent years, postoperative hospitalization in many areas of
general surgery has been shortened, in some cases even signiﬁ-
cantly. Hospitalization times have also been shortened following
thyroid surgery Traditionally, the observation period for patients
following a total thyroidectomy is at least 3 days (72 h) [1].
The trend at certain specialist centres has been, in select cases,
to decrease the observation period to 24 h (One Day Surgery).
The beneﬁts of this practice could be summarized as follows:
decreased costs, shorter waiting lists, increased psychological
beneﬁts due to a shorter hospitalization [2].
It should be noted, however, that shorter hospitalization in-
volves risks if complications occur, as the patient is now in an un-
protected environment.
The guiding principal for every procedure should be a key focus
on patient safety., del Bambino e di Chirurgia
, Second University of Naples,
P. Sperlongano).
by Elsevier Ltd. All rights reservedThe possible major complications related to thyroid surgery
essentially include:
- Postoperative hypocalcaemia
- Haemorrhages and haematomas
- Recurrent nerve lesions
As concerns haemorrhages, it is now clear that potentially fatal
cases are possible 4e6 h after surgery and in general, with some
exceptions a few hours later, almost never occur after 24 h.
Both bilateral and unilateral recurrent lesions are generally very
apparent within 24 h and thus can be evaluated and treated; these
are contraindications to early discharge [3].
As concerns postoperative hypocalcaemia, this is not at all a rare
occurrence and it is not yet clear the extent of the phenomenon or
the causes.
Its incidence in large studies is variable: temporary cases from
1.6% to 68% and permanent cases from 0.4% to 33%.
2. Study design
The aim of this study is to determine, through assessment of
serum calcium, time of hospitalization after a total thyroidectomy,
in order to avoid the risk of complication of hypocalcemia. Usually.
Table 2
Thyroid pathologies complicated by hypocalcaemia.
Temporary (tot 23) Permanent (tot 4)
Simple Cervical goiter 10 (5.5%) 1 (0.5%)
Cervico-mediastinal goiter 3 (1.7%) 0
Tossic goiter 2 (1.1%) 0
Differentiated carcinoma 8 (4.4%) 3 (1.7%)
Table 3
The progress of postoperative hypocalcaemia.
Pt. Symptoms Hypocalcaemia I II III IV V VI VII
A.E. yes permanent 7.1 7.5 7.3 9.7
M.L. yes temporary 7.4 8.6 7.1 7.8 8.6 7.9 8.9
C.A. no temporary 7.9 7.9 7.8 8
E.M. no temporary 8 7.5 8.3 8.4
D.A. no temporary 7.1 8.3 7.8 8.9 8.7
F.L yes temporary 7.9 7.7 7.5 8.2
N.P. no temporary 7.7 9.1 7.1 7.8 7.6 8.5
F.A. no temporary 7.4 8.4 7.9 8
C.R. no permanent 7.9 7.5 7.4 7.5 8.7
N.M. no permanent 8.9 7.1 7.2 8.8
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ectomy is at least 3 days (72 h).
3. Materials and methods
We examined surgical case histories including 180 totally thy-
roidectomies performed by the same surgeon between 2006 and
2010, all of which were performed using a sutureless technique
(Ligasure precise®).
The case histories included 145 women (80.5%) and 35 men
(19.4%) with an age range between 15 and 75 years old and an
average age of 48.8. 107 (59.5%) patients were over 45 and 73
(40.5%) were under 45.
The indications for a total thyroidectomy are reported with the
relative histological examination in Table 1.
4. Results
Of the 180 patients who received a total thyroidectomy, 27
displayed hypocalcaemia (15%) which was temporary for 23/180
(12.8%) and permanent for 4/180 (2.2%). Thyroid pathologies
complicated by hypocalcaemia are displayed in Table 2. Of the four
patients with permanent hypocalcaemia one case suffered from
Simple Cervical Goiter and 3 cases differentiated carcinomas of the
thyroid (1 of which was a recurrent plurinodular goiter). Hypo-
calcaemia following lymphadenectomies for papillary CA occurred
in 4 cases out of 14 (21.5%) none of which were permanent. The 2
patients with medullary CA displayed no hypocalcaemia.
The cases of hypocalcaemia, which we classify compared to the
normal range (8.6e10.4 mg/dL) as minor (no less than 7.6 mg/dL),
moderate (between 7.5 mg/dL and 7 mg/dL) and severe (less than
7 mg/dL) occurred respectively in 11/27 (40.7%), 12/27 (44.4%) and
4/27 (14.8) of the cases described above.
Hypocalcaemia occurred in 18 cases >45 (66.7%) and 9 cases
<45 (33.3%). Permanent hypocalcaemia (4 cases) occurred in 3
patients <45 and 1 > 45. All cases of permanent hypocalcaemia
occurred in female patients.
The average postoperative hospitalization was 2.5 days with a
minimumof 24e30 h. The progress of postoperative hypocalcaemia
is reported in Table 3.
Of a total of 27 hypocalcaemic patients following surgery the
peak of hypocalcaemia was on the 1st postoperative day for 11
patients (40.7%), on the 2nd p.o.d. for 6 patients (22.2%), on the 3rd
p.o.d. for 8 patients (29.6%), on the 4th p.o.d. for 1 patient (3.7%) and
on the 5th p.o.d. for another (3.7%).
The majority of patients were discharged on the second post-
operative day (153/180 e 85%). Of the patients who displayed
permanent hypocalcaemia 3 out of 4 had papillary cancer of the
thyroid. Cases of hypocalcaemia that later became permanent
began in 3 cases on the 1st day and in one case on the 3rd p.o.d. InTable 1
The indications for a total thyroidectomy.
2006 2007 2008 2009 2010 TOT
Plurinodular goiter 26 22 14 18 14 94
Toxic 5 5 1 2 1 14
Recurrent 2 3 2 2 0 9
Cervico-mediastinal 2 5 2 2 0 11
Follicular CA 1 3 1 3 1 9
Hurthle 0 2 2 0 4 8
Papillary CA 4 4 12 17 16 53
Atypical adenoma 3 1 0 1 7 12
Medullary CA 0 1 1 0 0 2
Lymphoma 1 0 1 0 0 2
Total 35 33 31 39 42 180our study we make no distinction between symptomatic and
asymptomatic hypocalcaemia as symptoms are often disassociated
from serum calcium values. Patient monitoring involved serum
calcium measurements on the 1st, 2nd, 3rd (even in discharged
patients who performed the tests at home) and 7th postoperative
days prior to the outpatient test. In all patients in the present study
who received total thyroidectomies replacement opotherapy was
performed starting on the 1st postoperative day (Levothyroxine
Sodium 100 mcg). The postoperative treatment of patients who
received thyroidectomies also involves the administration starting
on the 1st postoperative day of 2 g/day of calcium [4] (calcium
lactate gluconate 2940 mg; calcium carbonate 300 mg [corre-
sponding to 500 mg of calcium-ions, 4 tablets/day]).
For patients who were hypocalcaemic from the ﬁrst post-
operative day oral calcium supplements were supplemented by the
intravenous administration of 40 mEq of calcium gluconate in
500 cc of saline to administer over 6e8 h [5e7].
5. Discussion
Based on our experience we believe that the second post-
operative day is crucial for deciding on early discharge (24e30 h).
In fact, of the 153 patients that were normocalcaemic on the ﬁrst
postoperative day (calcium level > 8.6 mg/dL) and displayed cal-
cium levels between 9 and 10 mg/dL on the second postoperative
day, none displayed hypocalcaemia during subsequent tests and
these (85% of cases) were the surgical patients who beneﬁted from
an early discharge (second postoperative day). For the 27F.C. no temporary 7.5 8.4 7.6
B.A. no temporary 7.6 9 7.9
D.M. no temporary 6.6 7 6.3 7.1 6.9 8.7 8.8
B.C. yes temporary 7.9 7.1 8 7.3 8.5 9 9.2
S.E. no temporary 8.8 7.9 7.8 7.7
S.N. no temporary 7.5 8.1 8.1 8.5 ¼
C.A. no temporary 7 7 7.5 8.23 7.4
P.F. no temporary 7.6 10.1 9.9 ¼
L.A. no temporary 7.8 6.9 6.4 6.4 6.3 7.2 7.9
A.C. no permanent 7.3 7.5 7.1 7.5 7.5 7.9 7.9
M.G. no temporary 9.1 7.6 7.6 7.6 9.3
R.D. no temporary 6.6 9.5
S.U. no temporary 8.3 9 6.8 6.8 7.2 8.4 9.4
C.C. no temporary 7.9 9.1 8.4 9.4
I.G. no temporary 7.8 7.8 8.3 8.3 8.2 ¼
N.M. no temporary 7.2 7 7.4 7.1
O.M. no temporary 7.4 7.5 7.9 8.5
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vented discharge even on the 3rd postoperative day as the nor-
mocalcemic values reﬂected calcium administered and thus
required an extended monitoring period and prevented early
discharge [8e10]. It should, however, be noted that when advan-
tageous social conditions were present (mediumehigh socio-
cultural level; adequate family support; residence in the province
of treatment; telephone interaction) early discharge was allowed
even in the event of hypocalcaemia [11,12].6. Conclusions
To supplement our discussion we’d also like to stress the
importance of a purely surgical detail: when during the procedure
the surgeon identiﬁes and manages to save 3 parathyroid glands,
the risk of hypocalcaemia, as well as calcium measurements on the
ﬁrst and second postoperative days, eliminates hypocalcaemic risk.Conﬂicts of interest
The Authors have no conﬂict of interest or any ﬁnancial support.Funding
None.Ethical approval
None.Author contribution
Pasquale Sperlongano: Participated substantially in concep-
tion, design, and execution of the study and in the analysis and
interpretation of data; also participated substantially in the drafting
and editing of the manuscript.
Simona Sperlongano: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.
Emanuela Esposito: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data; also participated substantially in the drafting and
editing of the manuscript.
Francesco Paolo De Lucia: Participated substantially in
conception, design, and execution of the study and in the analysis
and interpretation of data; also participated substantially in the
drafting and editing of the manuscript.Carmine Pezzulo: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.
Celeste Manfredi: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.
Fabrizio Foroni: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data; also participated substantially in the drafting and
editing of the manuscript.
Rossella Sperlongano: Participated substantially in conception,
design, and execution of the study and in the analysis and inter-
pretation of data.
References
[1] G. Materazzi, G. Dionigi, P. Berti, R. Rago, G. Frustaci G,Docimo, et al., One day
thyroid surgery: restrospective analysis of safety and patient satisfaction on a
consecutive series of 1.571 cases over a three-year period, Eur. Surg. Res. 39
(2007) 182e188.
[2] R.A. Dedivitis, J.R. Pfuetzenreiter, M.A.F. Castro, O.V.P. Denardin, Analysis of
safety of short-stay thyroid surgery, Acta Otorhinolaryngol. Ital. 29 (2009)
326e330.
[3] L. Rosato, M.T. Carlevato, G. De Toma, N. Avenia, Recurrent laryngeal nerve
damage and phonetic modiﬁcations after total thyroidectomy: surgical
malpractice only or predictable sequence? World J. Surg. 29 (6) (2005)
780e784.
[4] J.L. Roh, C.I. Park, Routine oral calcium and vitamin D supplementation of
prevention of hypocalcemia after total thyroidectomy, Am. J. Surg. 192 (2006)
675e678.
[5] D. Pisaniello, D. Parmeggiani, A. Piatto, N. Avenia, M. d'Ajello, M. Monacelli,
F. Calzolari, A. Sanguinetti, U. Parmeggiani, P. Sperlongano, Which therapy to
prevent post-thyroidectomy hypocalcemia? G. Chir. 26 (10) (2005 Oct)
357e361.
[6] A. Alhefdhi, H. Mazeh, H. Chen, Role of postoperative vitamin D and/or cal-
cium routine supplementation in preventing hypocalcemia after thyroidec-
tomy: a systematic review and meta-analysis, Oncologist 18 (5) (2013)
533e542.
[7] G. Docimo, S. Tolone, D. Pasquali, G. Conzo, A. D'Alessandro, G. Casalino, S. Gili,
L. Brusciano, A. Gubitosi, G. Del Genio, R. Ruggiero, L. Docimo, Role of pre and
post-operative oral calcium and vitamin D supplements in prevention of hy-
pocalcemia after total thyroidectomy, G. Chir. 33 (11e12) (2012 Nov-Dec)
374e378.
[8] P.V. Pradeep, K. Ramalingam, B. Jayashree, Post total thyroidectomy hypo-
calcemia: a novel multi-factorial scoring system to enable its prediction to
facilitate an early discharge, J. Postgrad. Med. 59 (1) (2013 Jan-Mar) 4e8,
http://dx.doi.org/10.4103/0022-3859.109479.
[9] A. Sousa Ade, J.M. Salles, J.M. Soares, G.M. Moraes, J.R. Carvalho, P.R. Savassi-
Rocha, Predictors factors for post-thyroidectomy hypocalcaemia, Rev. Col.
Bras. Cir. 39 (6) (2012 Dec) 476e482.
[10] S.R. Walsh, B. Kumar, E.C. Coveney, Serum calcium slope predicts hypo-
calcaemia following thyroid surgery, Int. J. Surg. 5 (1) (2007 Feb) 41e44. Epub
2006 May 23.
[11] P. Tredici, E. Grosso, B. Gibelli, M.A. Massaro, C. Arrigoni, N. Tradati, Identiﬁ-
cation of patients at high risk for hypocalcemia after total thyroidectomy, Acta
Otorhinolaryngol. Ital. 31 (3) (2011 Jun) 144e148.
[12] R.A. Dedivitis, E.G. Pfuetzenreiter Jr., M.A. Castro, O.V. Denardin, Analysis of
safety of short-stay thyroid surgery, Acta Otorhinolaryngol. Ital. 29 (6) (2009
Dec) 326e330.
